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Postoperative hemorrhage of notable amount
occurred in two cases, but did not prove fatal in
either. The various operations done in these cases
were as follows :
Nephrectomy. 20
Pyelotomy 47
Ureterotomy 36Nephrotomy 37
At the present time pyelotomy is the operation of
election with us and is done in all cases in which the
stone can be extracted through the pelvis. Many of
the cases of nephrotomy in this list belong to an earlier
period.
On the question of comparative mortality it is inter¬
esting to note the results of others. Watson andCunningham2 collected from various sources 309 cases
of nephrolithotomy, with 29 deaths, or 9.3 per cent.,
and 136 cases of nephrectomy, with 41 deaths, or 30.1
per cent.
Schmieden, quoted by Thomson Walker,3 had 54
cases of pyelolithotomy with 6 deaths, or 11.1 per
cent. He also notes that in this series 36, or 66.7 per
cent., healed kindly, while 12, or 22.2 per cent., had
persistent urinary fistulas. In our series there were
no urinary fistulas, and we think that with modern
technic this may be disregarded as a complication.
PREVIOUS UNNECESSARY OPERATIONS
One of the most striking facts brought out by this
investigation was that a considerable number of these
patients had been subject to previous operations with¬
out relief for symptoms afterward proved to be due to
stone in the kidney or ureter. Twenty-six patients
had had such operations distributed as follows :
Appendectomy without relief of symptoms. 10Exploratory laparotomy. 7
Fixation of the kidney. 4
Operation for gallstones. 1Adhesions not found to exist. 1
Decapsulation of the kidney. 1Salpingo-oophorectomy. 1
Suprapubic cystotomy. 1
RESULTS
Though I have previously reported4 the study of
the results obtained in these cases, it may be proper
to repeat the outstanding facts here. Eighty-five
patients were examined .by us at the clinic more than
two years after operation, this examination including
a general physical examination, examination of the
urine and Roentgen ray. Patients were classified as
well who showed a normal urine and a negative
Roentgen ray. Patients were classified as not well
when the urine showed pus, blood or albumin and the
Roentgen ray showed a shadow, probably a stone. The
result of this examination was as follows :
Of 64 patients operated on for stone in the kidney,
35, or 51 per cent., were well and 31, or 49 per cent.,
were not well. Of 21 patients operated on for stone
in the ureter, 15, or 71 per cent., were well, and 6, or
28 per cent., were not well.
From this investigation the outstanding facts seem
to me to be the following:
Stone in the kidney too large to pass occurs most
commonly between the ages of 10 and 40, and with
us has come to operation most commonly between the
ages of 20 and 50, an observation which carries with
2. Watson and Cunningham: Genito-Urinary Diseases, 1908,ii,191 (nephrolithotomy); 193 (nephrectomy).
3. Walker, Thomson: Genito-Urinary Surgery, 1914, p. 273.
4. Cabot: Tr. Am. Assn. Genito-Urin. Surg., 1915.
it the conclusion that the diagnosis of stone in the
ureter is not made with great promptness.
Renal colic is absent in a considerable proportion
of the cases, and the pain caused by renal calculus may
closely simulate that caused by various other abdomi¬
nal lesions and is frequently mistaken for suchlésions.
The urine is persistently normal in a proportion of
cases sufficiently large to make it an uncertain guide.The Roentgen ray is persistently negative in enough
cases to make it dangerous to depend wholly on this
evidence, but the combination of unusual pain symp¬toms, a negative Roentgen ray and a persistently nor¬
mal urine is fortunately rare.
As I have had occasion to point out in an articlepublished three years ago, the number of cases in
which unnecessary abdominal operations are donethrough failure to detect a stone is far too large tobe a credit to the medical profession.
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Of the 654 cases of lithiasis of renal origin oper-
ated on at the Mayo Clinic up to June 1, 1915, 363
stones were removed from the kidney and 230 werefound lodged in some portion of the ureter. To this
number should be added sixty-four cases in which a
stone lodged in the ureter was either removed at the
time of the cystoscopic manipulation or was passedimmediately after, making a total of 294 cases of stonein the ureter for consideration. It is our purpose to
review a few of the various clinical data involvingtheir diagnosis.
Localization of Pain.\p=m-\Pain as a result of stone in
the ureter occurs from two conditions: namely, (1)because of intrarenal tension as a result of urinaryobstruction, and (2) because of localized infectious
changes.
A review of the localization of pain in our series
of cases is of interest. Pain was referred largely tothe renal area in 197 (67 per cent.) of the cases; tothe upper abdominal quadrant in forty-five (15 per
cent.) of the cases; to the region of the lower ureterin twenty-eight (9 per cent.) of the cases; and to the
suprapubic area in three cases. No definite radiation
of pain was reported in sixteen cases and no pain
whatever in five cases. It is obvious, therefore, that
either an exploratory incision over the renal area or
a roentgenogram of the renal area alone would fail todisclose the actual lesion. It is probably true that
renal colic as a result of lithiasis is caused more fre¬quently by stone lodged in the ureter than in thekidney. In a large number of cases in which the
pain was referred to the upper abdominal quadrantit is easy to see how confusion with lesions in
the upper abdomen might follow. In fact, in a num¬ber of cases, the radiation of pain was so typical ofdisease in the gallbladder that in the absence of uri-
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nary findings surgical exploration of the gall-bladder
would have been justifiable without a preliminary
roentgenographic examination. Of particular interestis the localization of the pain referred to the area of
the lower ureter. It is probable that this group of
cases is most frequently confused with appendicitis,
particularly when the pain is on the right side. The
localization may be so suggestive of appendicitis that.
in case the urinalysis was negative, an exploration of
the appendix might be justifiable without preliminary
roentgenographic examination. The localization ofpain to the region of the lower abdominal quadrant
occurs usually as a result of ulcerative changes in the
ureteral wall and subsequent periureteritis. A history,therefore, of previous colic referred to the renal area
with subsequent pain localized to the lower ureteralquadrant would be suggestive of an impacted ureteral
stone with periureteritis. This would be particularly
true if the pain, previously periodic, became continu¬
ous over a period of a week or more. It should be
noted that there was a considerable number of patients
who did not complain of definite radiation and a few
who did not have attacks of severe pain. These
patients came to operation either because of a conse¬
quent renal infection, urinary symptoms or indefinite
abdominal symptoms. It is undoubtedly true that
stone in the ureter may exist for a long time, even a
year or more, without being the cause of pain.
Mechanical irritation caused by the stone itself will
seldom produce pain. Occasionally, however, a history
is obtained in which the patient claims to have been
able to feel the stone in its passage from the kidney to
the bladder, which in all probability is the result of a
lesion in the mucosa subsequent to the passage of the
stone. Eight patients gave a history of radiation ofgeneral abdominal pain, without localization, and with
symptoms of vomiting and intestinal spasm suggestive
of intestinal obstruction. Of this number three had
previously been operated on elsewhere for intestinal
obstruction. This peculiar radiation of pain, together
with secondary intestinal symptoms, is evidently due
to reflex action of the sympathetic intestinal nervous
system. In twelve cases the degree of pain was sec¬
ondary in importance to symptoms of gastric distur¬bance. The patients complained more of general nau¬
sea, epigastric distress and indigestion than of the pain
referred to the urinary tract. Such reflex disturbances
are in keeping with the secondary symptoms observed
Avith lesions in other extragastric conditions.
Occurrence of Vesical Irritability.—Vesical irrita¬
bility was reported in 218 patients (74 per cent.). This
condition occurs so frequently that its absence is of
distinct value in differential diagnosis. Although it
more often occurs only at the time of the pain, it may
continue for a day or two following. Occasionallyit may be persistent over longer periods and may be the
predominant symptom. This is particularly true when
the stone is lodged in the vesical portion of the ureter.
When the stone bulges into the meatus it may in fact
be considered a vesical stone so far as its effect on the
bladder is concerned.
The Value of Urinalysis.—The practical value of
the presence of a few red blood cells or pus cells in
the urine in the diagnosis of ureteral stone has been
exaggerated. Similar microscopic elements are found
so frequently in the urinary sediment with slight lesionsin the lower urinary tract that its diagnostic value is
greatly lessened. The presence of a few red blood
cells or pus cells in the urine, however, necessitates a
careful roentgenographic examination of the urinary
tract even though the subjective symptoms are of
negative value. On the other hand, the absence of
pus or red blood cells would not exclude the possi¬
bility of stone in the ureter. Whereas catheterization
of the ureter may localize the origin of the pus cells,
because of the possibility of traumatic hemorrhage it is
of no value in localizing a few red blood cells. Neither
pus nor red blood cells were found in thirty-five (12
per cent.) of the cases. An occasional red blood cell
only was found in twenty-six (9 per cent.) of the
cases. An occasional pus cell only was found in seven
cases. Both red blood cells and pus cells to a varying
degree were present in the remaining cases.
Gross hematuria was reported in forty-one (14 per
cent.) cases of stone in the ureter, while with renal
stone it was found in 56 per cent, of a series of cases of
renal lithiasis previously reported.1 It should thereforebe regarded as a symptom of less importance with ure-
teral stone than with renal stone. Persistent bleeding
with stone in the ureter occurred in seven cases and
was the result of ulcération in the ureteral wall. In
one case the stone had caused necrosis of adjacentblood vessels with considerable resultant hemorrhage.Palpation of the Stone.—Stone in the ureter is
rarely palpable through the abdominal wall. We have
observed one case, however, in which the stone could
be rolled under the hand on deep pressure in the
inguinal area. The stone on removal was 4 inches long
and 1 inch in diameter. Our attention has recently
been called to the value of palpation through the
vagina or rectum in the case of stones lodged in the
lower end of the ureter. Israel2 claimed that he was
able to feel the stone per vaginam and rectum in 39
per cent, of his cases. In the last eighty cases of stone
in the lower ureter in which a special effort was made
to feel the stone through the vagina or rectum, it was
definitely palpated in only nine cases. Of these eighty
cases forty-eight occurred in the male and in only
three cases could the stone be definitely felt through
the rectum. This leads us to conclude that rectal pal¬pation is only exceptionally of definite value in local¬
izing stone. The various conditions simulating stone
which may cause localized nodular change in the pros¬
tate, seminal vesicles and ducts lessen the value of
rectal palpation. In the thirty-two female patientsthe stone could be felt per vaginam in seven (22 per
cent.) cases. In a few other cases an area of thicken¬
ing could be felt in the vault of the vagina but was notdefinite enough to be of practical value. In order tobe definitely felt per vaginam the stone should be at
least a centimeter in diameter and should be situated
within or immediately adjacent to the wall'of the blad¬
der. Unless so situated, stones of even several centi¬
meters in diameter will not permit of palpation. It
should be remembered that nodular changes in thelower ureter as the result of tuberculosis may occa¬
sionally simulate a stone. The fact that localized
inflammatory areas of thickening may occur in the
vaginal mucosa may also confuse the findings.
Treatment.—In the consideration of ureteral stone
its renal origin should be borne in mind. In forty-onepatients a definite history was ascertained of one or
more stones having been passed previous to the exami-
1. Braasch, William F.: Clinical Data on Renal Lithiasis, Journal\x=req-\Lancet, 1913, xxxiii, 561.2. Israel, James: Ueber Operationen wegen Uretersteinen, FoliaUrol., 1913, vii, 1.
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nation, and in twenty-one varying amounts of sand or
fine gravel had been passed. Some of these gave a
history of colic at intervals during a period of more
than a year before passing the stone. The majority,
however, passed the stone with the first attack of pain
or with the second or third attack. In all probability
the majority of stones in the ureter pass spontaneously,
and for this reason surgical interference is seldom
indicated with the first attack of pain. While no rule
can be adopted, it would be rational, in the majority of
cases, to wait at least two or three months until Nature
has made several attempts to dislodge the stone. On
the other hand, repeated violent colic, the danger of
renal destruction and other complications as the result
of an obstructing stone may necessitate its removal
before this period has elapsed. Before an abdominal
operation is attempted, the passage of the stone may
be aided by the various methods offered by endoscopie
technic, namely, (1) catheter manipulation, (2) injec¬
tion of sterile glycerin or oil, (3) fulguration, (4)
ureteral dilatation, (5) cutting of the meatus, and (6)
ureteral forceps. By means of these various methods
we have been able to remove stone lodged in the ureter
in sixty-four cases.
It has been claimed that the injection of oil and
glycerin into the ureter would both increase the peri¬
stalsis and lubricate the walls of the ureter so that the
stone would slide out. This theory, however, is not
borne out by extensive observation. It is difficult to
conceive how the natural efforts of peristalsis or how
the natural lubrication in the ureteral mucosa could be
improved on.Forcible dilation of the ureter below the stone by
means of ureteral dilators may be of value, particularly
if the position of the stone is altered in so doing. Not
infrequently it is possible to grasp a small stone situ¬
ated in the wall of the bladder by means of the ureteral
forceps. Those well above the wall of the bladder,
however, can be removed in this manner in exceptional
cases only. Slitting the meatus and adjacent ureter
may occasionally be indicated with intramural stone.
That no harm should follow the destruction of
the ureterovesical valve has been demonstrated
experimentally.3
It is our impression, however, that many of the
stones lodged in the ureter which can be removed by
means of these various methods will be passed spon¬
taneously after dislodgment by means of the ureteral
catheter. The stone becomes lodged in the ureter and
subsequent colics may make its anchorage in the
mucosa firmer. The passage of the ureteral catheter
dislodges the stone, changes its axis, and the next colic
forces it out. If this method should fail, an attempt
should be made to thoroughly dilate the ureter below
and, if possible, to grasp the stone with ureteral for¬
ceps. The use of the high-frequency current may
occasionally be of value in disintegrating a small, frail
stone. It should not be forgotten, however, that
change in the position of the stone as the result of such
manipulation is fully as effective as that caused by
ureteral catheterization.
Sources of Error in Diagnosis.—A greater percen¬
tage of error in the roentgenographic diagnosis of
stone in the ureter will result from incorrect interpre¬
tation of a shadow than from failure to show it.
Although there are a number of generally recognized
data in regard to form, size and density of the shadow
3. Draper, John William, and Braasch, William F.: The Function
of the Ureterovesical Valve. The Journal A. M. A., Jan. 4, 1913, p. 20.
which are regarded as characteristic of stone and of
extra-ureteral bodies, respectively, such data cannot
always be relied on. In fact, it is doubtful if an accu¬
rate diagnosis of stone in the ureter can be made from
roentgenographic data alone in more than 60 per cent,
of cases. The greatest percentage of error will prob¬
ably occur in regarding extra-ureteral shadows such
as phleboliths, glands, etc., as explanatory of abdominal
pain with subsequent negative exploration. Next in
frequency will be the interpretation of stone shadows
as caused by extra-ureteral conditions, and last in the
list of diagnostic errors charged to roentgenography
will be the stones that fail to cause a shadow in the
roentgenogram. In our series the roentgenographic
report was negative in thirty-two (11 per cent.) of
the cases. The various causes to which the failure
was ascribed are in the order of frequency as follows :(1) error in roentgenographic technic, (2) position of
the stone, (3) size of the stone, and (4) the charac¬
ter of the stone.
1. Many various possible sources of error in roent¬
genographic technic make it practically impossible to
make an ideal roentgenogram in every case in the
course of routine roentgenography. There will always
remain a few cases in which if the preparation of the
patient, the condition of the tube, and the condition
and development of the plate had all been better, the
stone shadow, which was otherwise missed, might have
shown.
2. It occasionally happens that the shadow of the
pelvic bones obscures that of an overlying stone. Such
error may be obviated by adjusting the angle of the ray
so as to exclude the shadow of the pelvic bones. Itis not always possible to do so, however, and in the
course of routine roentgenography there will always
remain an occasional stone which is overlooked because
of the pelvic bone shadow.
3. The degree of obstruction is not dependent on the
size of the stone. Not infrequently a very small stone,
even as small as a pin head, lodges in the ureter and
causes inflammatory reaction in the adjacent ureteral
mucosa with stricture so as to cause marked periodic
urinary obstruction. Such a stone shadow will fre¬
quently be either misinterpreted or entirely overlooked
in the roentgenogram.
4. Least in frequency among the causes of roent¬
genographic failure should be considered the charac¬
ter of the stone. Whether or not a stone is demon¬
strated depends largely on the calcium content.
Although a stone composed of uric acid or phosphatic
elements may not cast a distinct shadow, nevertheless
the great majority of stones are composed of a mix¬
ture of calcium with the various other salts and the
absence of a shadow is usually to be explained by thepreviously mentioned reasons.
Localization of Stones.—A review of the 230 cases
with operation for stone in the ureter demonstrates
the occurrence and position of the stone as follows :
Ureteropelvic juncture. 26 cases
Upper third. 28 cases
Middle third 1 case
Lower third .159 cases
The last group was subdivided as follows :
Iliac crossing 4 cases
Pelvic portion. 90 cases
Ureterovesical juncture. 41 cases
Intramural 22 cases
Meatus 2 cases
Not definitely located. 3 cases
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It will be seen that .159 (74 per cent.) of the 214
cases localized were found in the lower third of the
ureter and that the greatest number were found in
the so-called pelvic portion of the ureter, which term
includes that portion of the ureter extending from the
point of narrowing at the iliac crossing to the uretero-
vesical juncture. The majority of the stones in the pel¬
vic portion were not lodged exactly at the point of
narrowing at the ureterovesical juncture but a short
distance above it. The same is true of the stones
described at the ureteropelvic juncture, the majority
of which were found a short distance above the point
of narrowing. The stone was impacted within the
wall of the bladder itself in twenty cases, a proportion
of operative cases which will no doubt be reduced in
the future as the result of the recent improvement in
operative cystoscopy. The small number noted which
were lodged at the meatus was due to the fact that
although a number of others were so situated, they
were all removed by means of endoscopie technic. The
small number found at the point of iliac crossing and
in the middle third is surprising. It is difficult to
explain the large number of stones found in the upper
third of the ureter. They were found well below the
point of narrowing and at the ureteropelvic juncture,
and their presence on exploration offered no explana¬
tion for this unusual condition. The majority of such
stones, however, were of considerable size. The aver¬
age size found in the lower third of the ureter was
much smaller than those found in the upper ureter.
As a general rule, stones situated in the ureter at
points other than those of natural narrowing were
larger and caused more renal destruction than the
others. This series does not include a number of
stones which were demonstrated at the preliminary
roentgenographic examination to be situated in the
ureter, but which at operation or subsequent to ureteral
catheterization were displaced into the pelvis of the
kidney when they were removed.
Occurrence of Stone.—In regard to the occurrence
of stone : in 134 cases it was found in the left ureter
and in 144 cases in the right—practically no difference
as to the side. Single stones were found in 261 and
multiple stones in seventeen cases (93 per cent.).
Stone occurred in both ureters in six cases ; in the kid¬
ney on one side and in the ureter on the other in eleven
cases ; or a total bilateral occurrence of seventeen (6
per cent). It is evident that bilateral occurrence of
stone in the ureter which comes to operation is much
less than that in the kidney. This discrepancy may be
at least partially explained by the frequent spontane¬
ous passage of ureteral stones. Stone occurred in the
kidney as well as the ureter on the same side in twelve
cases (4 per cent.).
It will be noted that the stone in the ureter was
not found on exploration in thirteen cases. In three
of these cases the stone was pushed into the bladder
during operation and passed afterward. In three
other cases the stone was found to have been passed
during the few days intervening between the clinical
examination and the time of operation. In four cases
the stone was passed after the operation. In five
cases no stone was found at operation and there was
no subsequent history of a stone having been passed,
which can be explained only by error in the diagnosis.
It is obvious, therefore, that should there be an inter¬
val between the last clinical examination and the
operation, another secondary romtgenoscopy should
be made just prior to the operation since the stone
may either have passed during this interval or it may
have greatly changed its position. Particularly is
this true if a cystoscopic examination with ureteral
catheterization'has been made. The patient should
be questioned whether or not severe pain has been
experienced following examination. It should also be
remembered that in spite of the absence of colic, the
position of the stone may have greatly altered.
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Conservative plastic surgery of the kidney pelvis
and the ureters has scarcely received the attention it
merits when we consider that Kroiss,1 in 1908, in a
very comprehensive paper on the subject, was able
to collect reports of only 102 cases, and Weinberg,2
in 1911, added reports of but forty-nine operations to
the literature on the subject in his exhaustive article.
The limited scope of the present study does not per-
mit more than a hasty review of the seventy or more
cases I have been able to gather since June, 1911,
exclusive of my own unreported cases.
Weinberg's paper includes several personal obser-
vations, notably three ureteropyeloneostomies from his
Heidelberg clinic. A subsequent cystoscopy in two of
the cases showed that the ureter was definitely obliter-
ated in one case and probably so in the other. Strange
to say, the latter patient experienced no discomfort
whatever from the condition, so that this case may be
considered a cure. Weinberg also claims five Fenger
extrapelvic operations to his credit ; these, together
with seventeen previously reported cases, comprise
nineteen cures. He also publishes reports of six new
cases of ureteropyeloplasty (Fenger) in literature,
making altogether twenty-six cures, four failures, two
deaths, and one case of persistent postoperative
fistula.
Eliot3 collected 111 reports of cases of conservative
plastic operations on the kidney pelvis and the upper
urinary tract, seventy-four for hydronephrosis and
thirty-seven for pyonephrosis, comprising fifty-seven
clinical cures, and seventeen cures by chromocystos-
copy, ureteral catheterization, etc.Although the function of a hydronephrotic kidney is
impaired, the organ is not useless, and it does not
regain its normal function after the obstruction hasbeen removed. Walker4 experienced this in a case in
which he resected a portion of the kidney pelvis on
one side, and performed a similar operation on the
other side in a few weeks. After the second inter¬
vention the patient began to lose flesh rapidly and
showed gradually increasing symptoms of renal fail¬
ure, death ensuing six weeks afterwards.
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On account of lack of space this paper has been abbreviated for
The Journal. It will appear in full in the Transactions of the Section
and in the author's reprints.
1. Kroiss: Beitr. z. klin. Chir., 1908, lviii, 423.
2. Weinberg: Beitr. z. klin. Chir., 1911, lxxii, 779.
3. Eliot: Jour. d'urol., 1913, iii, 161.
4. Walker: Proc. Roy. Soc. Med. (Surg. Sec.), 1913, vii, 59.
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